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laiii’u, p, ~i ns t r i l i s ii i t otliii ed i f l t i h l ~ P1~4 (‘>11 01., ~ t itpl 1 tUN’I’F’fl
aii t ~ t is  t I i  l) ei iu g \ I . J t i t ’ . \\ liat- I his TflOl l i l l (  t ins  doite fi~
the : c~ ~ ‘ i  COBOl. St ’in i la id  N I’ p t - i i v i tk ’  a u l a i l s  by wh it-h

I he above t t j t i i r i  of s(:ilenii’tiN would thov , t l,et in  u—u iii di i ih li i  ii I t i~~~ iii , It II 111111 i i  (li( “I 111(0 
fort-n of output to liii pi li t I I li ti I IB)( I 1)1 ~ \lk’vt l_ th is  iii(’liiil( .s I liP e,itiiht (ills illl(t i r Wh it e!) thu it ems
~~~ ec’eciit i ’ i t t n t  I, t l I i i (  (0111 i ’ i t  ~t t N  p:N.—1 ’d to t iat s i t  ifai d ‘r(i(’(’(lutr(’S Itti’ to lit - niottituit-d i i t - i i i i ig  ext -t i l t  iou (If anI procedures. A lea st :’li - iiie~ils Liter tIiC t t t i i t i  h i  ot (he tell 1—oh~e~’t progrion . 

. item (‘I IL Vt -B ~voii Iit lie proviilett. t \i , , i t lOP ( if h u e  1)15-For t h e  purp(i~(s of t h i s  
~~~~~~~ imnoli ment or j ) lo\’i (t (a I ‘ . SI’i. :~\ st:ut’’ i iti - i i h s  ~iou1iI resu lt in (lie foliini-tii~ im,i l

tecliul l pies wit l h r  f i r  (lit’ niist l i rt ii iì ’ t t cd .  lhi iv IS dil l to 
out ~u ’(Ii” ~ride lu ll ‘uIs ’ r of verbs anti t h e  n~ i i “i ts t ((hini q ll CS wi  iiCl)

liliVO (‘nwrge(l (I a 105(1 It iif a lack iif aui y format de fin i  (j I ll : —for (lehiug gilig source -ta tt ’m ( ’t tt s . ‘l’hte sisu u t U i t i n s  t ’it -’ sent t d 
~ OCT 1)1 ‘ I ’ h ’  N -~~1 F-iin X3.23— 1t-J743 should provide in a. form of a t n n i t : , : d  t - y u i t a P

a s-emar tic compost t i of iininlt ineii tot (Ichuggilug I s i t  iii

new du lit iggi ng in isllile ainh i  I a (lie oat - i to (let ermine

~~ what t o  nionhtor aii(I w h a t  inforin it iturt shoulit lit- provided .rhis met hod of t r:uiiig a program a execution is crude tit
~~~~ I (i I lit ’ prc’ !rainin c r for tb ” net ii at  del a iggi ng of (-he pr gram.

best , 1111(1 pun ij~t’ to error. 1 or examp le , OPeC 8 
~~ 

pt- iii I
been del ’uij ’ pi d amnt IS ( (t id y to ii,’ I l l  in a pr si ;ii( ion

COBOl , 1)ETIUC( IN (  W i t h  ~\ .2 3— i 965 nmot - t t - , OHO luuuI ;y  W t i tu s e i ther ( l i i  clehiug g iuig ioformn:i i ion
L.LJ (~~‘,IEIt1 ( ’ 1~N NA1 B )N .-\I . S I . - LN I ) A i l L )  COBOL) provided or ( l i e overhead in the form of (l ie objec t co lt

generated due to ( l ie  p l-( seihe( of tl:e dehi i igging i i , i i i , - t i t s .) % .&... Prior to (lie rev s i t  ( ( l i l t )  I St and a r,I , ( I i  were Ito eX — Thierefute t lie si ii  i i  e code used for dii ci gging t in 
~~ 

pt a in
• J)i iu:i t pr( ( e ( i i u i s for sp i - i I V lu tg  ~v Iuah - dehitiggutig, if an~’, i,u ;s t i~ ’ r( mnOVeit . ‘l ’t i i s  ( l ir unge  in ( li e s .ui r ( e p it  iii ci nIl

ou~t-l take t i : ’ ’ ’ ’  ( l i l t i n g  ( h u e  (p0) 11 it , of a (‘( I t IO t ,  program it~~’uli  in ( rri i-~ hieing j u t  rodia’i’d 111(i) (lu pro grint  (ti l  lieu
ht i tougl i  ntit (li r ipl(:ii ( ( h $5 5(1( 11 , ( lu re : iit’ l :ungii:i g i i i i i i t ( I i t M  sy i t i  85 or logii ) wii~~1i ‘ ot it ti l i , ( i ~~~ It  i t ~ ’ iI( I(1i(j f lh(81 t i t  i lip3 ii X3 2:;-1!u6s d int t a o  t~ t i~eit for debtiggl ig ‘On 1)15- Ano the r (‘l ,l( -’id ei: ,b i i i  in (lie t l i- , ’ :itibii~ of iii I~~ir~~i:ig

~ ~~~1’1 .%Y StttI(lil ( lit , t i l t  i ’xa tr plt , i :ii:~~(~~ t n~ vi ’ Iu iuii ,’  ( ! : i ($ i~ lie sia t ilor uiP i— ti le iu i :iioienan c e ~‘.-liicli tiiigl t  hi(’ o - i j i i i i -eii ( t i l l - —

rantc ferr eu I to a ~~it’i i ~IC I (IIh 
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- : hz l  N , t i i i . i l  Con i p u i t r  ( u i u t t ’ r c z n e, I9?i ~

graIn i’hi$ng , dii -‘o u rce ~irt~gr :uil will ba it ’  (I) lit iuhiidihii’ii A hirn I ui -s i ipt iii of tin uipahii ltt Ic— of thi’ ( l( hii l gcciu
ala I tin iii , 1 1 ui Ii! aipvtiiig i i i  Ic i ng ‘i i—c — ii~~_ t i I i i.  ‘ilie inoiliili follows
ri-j i l t - ’’’ Iii - 1 : - i  ‘1 the ~‘ ‘ t l rt I’ t t t t t i i i e uuts t ie i i~~~~i FV t o  :i’- ’ i ’Ohul—

j h ii t h e  ~~ uii ’p ir’g of (lit-’ Jirogu- :iiil oncu- p:iiii eoiilil i~~t tu i — 
~~~ij~~~ It- ti~~ sw itch dete lnuij u a Iii- hi ’; t b~ u l ’ —

dli c a y  ilt: \ c t - h  ‘i Ia n  ci o t - . (lii 5, 111 1 II to (lie prohih’tit h i g ’ ~u p  ~,si~-,-u’ rode wi ll lx’ u i-il to glia i t t i ’ oI’j cet
to  ct - i t o h  I I ’  i- ’ ’ -ut iol i  tif th u Sii i i l(( ’ i ’ia he for uItl’ iugg iitg Cot-Ic

st - — ion — liv (Ii iNc of ci’ iutlitj oii:iI s t ; t t t - l nc ’ l i l s  ;ia-st it ’ i:ite,l \V it I t  2 An obj ect t ime switch dot - r i ; ,  t ies , (if tin ciuiupilc
(‘li lt ( lclsi : ’a ;tc ~tateint -’nt : time switc h t-~oisud the deh u’cg ing t : it i iii’ i i t s  to h e

coin piled ) wt ie thie r t h e  dcl iilggit; g oh ijec t c i t 1 ,  a i l l lie
IF  1)1:1w :-tiI-:QUI l:EM1•:N 1’ EQUAL To “YE~~’ executeul

DNI’I. Ui ‘‘(‘I i~~N l ’—B ~~ ‘‘ (~OUN T-J3 I ’I ’ON 3 1) eliuggiri g li i i ’ s are sour ’ s t a t emen t s  t h a t  i i k e  t - I I
P R I N T I : I h .  ei ther thu cliacae ter i’— i ics i t  debugging s t a i t i t u i - h t ~~, or

com m ent- lines depi-u t i l ing iii t ic  c- ‘ I i  ‘ ig of (lit-’ c Inpu t’
I hi ’ ul t - ! i i gp:i  p c-sb I bus could hue ex t - s i l t ed  wh en iieeuhi ’d , tin)e s,w i t t - l i  -

~it ;i l once t h e  
~ 

t~~V t ’  01 ira s ready for prod ict it -ill (lip CXI ’c i i  — -1. ‘flu e L’S I: 1( 111 1) t- Ill - ( ( I Sc ~t II (‘ t il l  it sp(’ci he’ .
t i c  ‘,f t tu i  iIulitg~~iic ’ i s- t i  i oolut hi- suip~iii’~ - t l  ( t h e  c i’ t i t i o! th o user detiiii’il i t i - f lhS t li;it ; t - ’’ to lie morn ’ i i i  liv t h e
(‘nulil lit in t i ’  1’ c c i  f 1 ~uvitc li selt i~ g. par ;ui h r  c;tril , assoc iated ilehuuiggiiig —ec u ju, i i  T he pi-oc h ot tu l  ~ i ate—
va l t ~’ it i 1!; ‘‘i i- h u p — Si oi ip I However , (Itt ’ overl iecud ments in (lie iiu-Iiuggiiug a’ - h i t t  define (hue ;ulgoi’it bin
lit - i ll b ins w i ‘ o h-  I a ’ it ! exist : the larger pt- gram size liii ha (lie by wh ich di’) ‘i ctpilig wi ll 1:u t -c ’ -  pla t e
(lI la ’ ’ ’  ‘ig ~h ; - i  ~ s i c  l u - j u g  preselIt , t im i d t itluli t tOihit h Cx ( uu — ~ A specu;d i- t p i- - te i -  calk 1 I)EUUC—1 I’E’il 1 : 1 1  h ’  ac —
lit’: I t ic I L i  ~u rcd for t i < t  big die d -bugging request S ceased in tInt dc I iugp t i p 5 , - i ’ :  i’ . Th uis a p e - c l  rcgli ’ t - i

conta ins ( l ie siut i ICC progca il l t i  hl(0 iCC lu l l nil s r  of tIlt’
line in I lie soui-ce progrcuun t I i at - t ri gecit - -u I liii - t a t - i  i i - -

IMPI.EM h c N ! ( l h  EXTENSIONS FOR t imi of ( liv - dehu ugg ii i g aect au , I lie name of f l i t ’  data ot’
DEBt (~1;ING prore dui-e or f ile name in volc - t- -c I , :und other in f o im a—

tio mi relative to the refcieni-t ’ l iteuut .
‘I hec need for d e l i t i cp i t i ~ functions was s:itisfied partially

by icnj ihen-ueuit (ur .s j i i i . v i d ing lat igut ige c:.c t i ’ ui-Ion— itt th eir
c ititp il i- i- , ‘,‘l : i c lm were designed for u t - ’  in ‘h - l i t i p p i i i g  die DEBUG MODL ’I.ic FUN CJ ’ I( IYAL
proca alii ( i A - .. ‘fW-~(’ h’: , EXHIBIT , MONI ’I OR sta te-  CAPA13IU TIES
mcnts etc ) , ‘ I i ’ -  -e sti lts were inc-im-s-’ti- nt am on g i np ie—
mentations 115 i I he name of (lie verb u sed and (lie amount ‘t he language elements in the l)c’hiuig Module of t h e  revised
of ext ’ r ’ial Colt ) “ui t h at was availal to rela( ive to tin- (X t ’ C ( I —  national COBOL standard provide a mealia liv ~ it i t ’I~ th i e

— 
ti on cf the t I - h ‘‘ ug& i iug at atc l i u - u t a . These i f lC(tItSi5~ ( ‘ i ii’S in user may di’su-ril i his algorithm to suit h i s  needs. ‘I’his in—
control uncht id t -u l  (1) whuet luer t he debugging (!Ode had to lie eludes contl-olling t lti’ conditions tinder which d:ul:i items or
reino’ ed for IPi ’ Ihttcti O lL ions or the exeiut ion uf t h e  ct -til e prt -ut ’crlt ires are ((I lx’ n iomii t o i - cu h during t t ue cxec itt IOU of due
could the - imtr t i t l rd  at cxu ’uutioui tune, as well as (2 wh ether oluject ~irograiut Tlui’ decision of wlu~it to monitor anul w hat
the generation of ol ij ect code could he. suppressed if thu the— in fo t -matio mi (ii etipi ui- ,’ ai- t ’ ex1ilieitlv iui the t-tomn; iuii (if the
buggi mug statement s w ere not lelnOV( ’d, ‘ t h e  innovat ive  a t t i l i t y  user. T he j u t  ro d i ii -t io ii  of the deliiig fai ihity nmert-’ ly provo li’s a
of t he im iL-~ u -ru or was cart ainl (l ie detei’minu tug fac t or in convenient t i ,i i-s~— to t l i t -  infoi inat it -un Pert iuien t ( it del iu gg iiu g.
this situititiofl as to whether thu implcmt’iutation was tin
‘‘intelligent ’’ implem entation or sometlling with less sophi s— —
t ica t ion. The compile tunic s i ”itch

- — ‘ — 
The capability exists to control , from w i t h i n  th e source

COBOL I)EB T GOING BASE )) ON X~123 I9i4, program, wj le(hu(’r deliuggurig source statement s are to lit
Till -h lLI ’hV ISEI) COBOL S’l’~ XDA Rl) co m pi led or treated ~iiuiply as comments The ~\‘ I lil DE—

BUGGI NO h\1Ol ) l ’ h (‘hIt-use is writ (eo as Ii ; ir l of t u e  SOI’RCE—
T he revision to X3 23—lt hii5 ~ h;us , for (lie most part- , solved COMI’UT t c tt par~igrap lu and sc r~’es as the compute time

th e above ili ort ;- ui r ni ngs by m ore real iati u’aih y prov i ding t h e  sa’ut(:lt over the deli i iggi ng statements:
tools in COBOL f o r accuiin plishii ng (lebugg ung iii a m-eason at ,Ie

r~ fas hion ,
The idea! s i u iu t io ~ it appears , W(utii (l tic the ab i l i ty tc , con— SOITI1CE—COM PUIEt I .  Coiiipu t .er—name

~~~ tro l, in a way ex ter nal to (l ie oli j c i: t progra m , whether thu e [Wl’ l’ II I )l - h1U( ~GINO MOIJE],
debugg ing cu ule wo uld be executed -\lsiu , the ability of luav —

~~~ ing th e d, ’ l u t ; - ’ h g sour ce code remain in the aoiiis -e progr iui fl Wl ic -n the optio nal ~VITII t )EBUGGING MODE clause is
anti only h i  u - i ant iih ,-i I when i cc 1 ic~t ed w o uhih ( l i t  i ii h i ll I t - ’  I1IC’ spCl ’j ti (’ (l in a iii lie progra in , all del uti gg it i g si ’ct ions aol
proble m of son ne (iii It- (-lia r igits fnt’iely for debugging (let iii aa i i i g Ii iii ’— arc (‘(liii l’ i tt ’ ( t i i .  t i p i  i m r  si iii ii i’ sI tu (‘ lfl (’itt it .

purposes ‘l’hie iihseiwe 1,1 (Ill WI I ’ IL I ) h- : t ; ~ GOING \IOI ) l’h cIau~e

-

~
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cau i~ea all ui -I ui - du ct l i nt - s tim ui l deh tm i tpir ig s i - u- h iotus to lie tufter th iut ~ -~i ir - u ’e-(’uutuputer paragm-:uphi An t-x amsup le of de-

~onipi i’.I a-~ I huuuipci i  I I S V  t ,i’rc (‘i i ium c ct - i t liiirs . hiugging lines f u i hlu ur s :
‘I’lue ( ‘ O I c ] u ! l i ’  t im iut ’ SO lii i l i t - m i t -  ti ll t l - i u , i g t i t ug  - ut - u i totle -

to re-n i:ui mm inttu- t im i (hi- suui: rt e P~’°P
-Om i rc , l onl~’ tie i- t - , iui~t i l u - h  

—
when i - t’j ’ --It -ti . ‘I ‘h is a: ub I— l i ’ ’.— th e ’ opt osmi of lx- ittg utile t o COL

reta in till dt-t iuggimig a’ - t u t u  iO uI u , in t h u pt - o p t - n i  f i r  fuitum u’
testing or det -uu ~ p i:ig n i t  Ii’ tit h , :u ’ i i i g  to suli -i t h e  uuvu’r}ic-:iol 001-100 I ’HOCEDUJflb -NAME-I .
that- ~‘- itu ld result from ni -rely su l ip i- u-ssiuig fl it -- t xt ’ctut iomi (if 0015001) J)ISPL-~Y ‘‘PROCJ-DUllh- —NANI E—1”

the tu l uj i c h, ct-ak ii:s do_ - tuI , ui- diai-utcst ’uI earlier. 0015101) UPON l’IUN’I ’E1 1.,
- 001600 MOVE 01)0000 TO COUNT-B

001700 Ai)I) I TO COUNT-B.
The ebjcet tip-ic sui ’ itclu 00L~00I) 1)ISI ’LAY ‘COUNT—B- - - ” COUNT—B

0018101) U1’ON I’RIN’i Efl.
‘l’he <4 ‘it ’ ,- t I i  liii’ sv,- i t eh dv ml:,rn it-’a1l~’ luct ivatcs or ik-act i—

yates (lit’ du )iutggiuig eodu- uiserted l v  the cc umii i iik-m - hi:uac ’d (iii
t h e  u li-h iu p1 : tug s i t  u i u cia I- - — in I i(’il in t tue dccl i rat i vu’ port ioiu Tb is is t lie same (k-lu g~ cx turn pie illustrated previousl y
of t he ’  t’ m- ua- ’’lmr e Di’, i—iuu i i .  ‘hue :ic, -t- - -— imi i~ uuf this suvi t c-hi , ~1.. fot (tic fltuS COBOh~ ~t au it - lc itsl tisin~ the )) lt ’l ’J, .rV s t a te—

t hough uhv u , , r i i i i , t-’ai uuu t hue tuc’u’oniphishit- t-l li- utsi w i thiim i I Is’ mnemit , lit- lb Ic i  e c i  -I t rol is tc”hiucvcl over n l i t  Item ’ the coding
program. i u - - t ’ t  I y a (‘I )B( IL -‘I at en u t- mut , I nit is u-out ci  ‘f lu- u I w ill t ic ’ (‘onsudei- i- u I fu ui- couipiltit ion (compile I m i , ’ tw itch)

outsiuhi- the ( (11 It)], i t t  ‘t i  I iutui uiCli t. Tb is ii i ti 7l)it-~t hilt -! v hue Simtup dcl nip I j ules (‘it-it ilppu a r in I tOt hi t hue I; I V I  rotumemit and

accomp lma! i ’ -d t him ou ; !i i i i -  i i -’ ’ utf ii h - i t - a l l  u - b r —‘~uis’ iuiu ’d j I
’
i I t t -  1)at:t ])iviaicu:i , ci- ’ we ll as (hue Pm’oct-d ilt’us Divi~itin, not only

operal log a \‘~ t c u t  cOOt I !  Ici tip i c t g, - ‘ 
procedui’ ul at ate-men Is u- c , n lie asst-)eitu ted w ith del tugging,

If (lit’ aW i t t- l i  is ‘eli ’ t htt ’ mm u a ‘‘ill it’ ll t if t hi- i~~ igra ut- u in u ’lt .mu t u ,-s h,ot . (lilt i t t  itt - I It- s as well, I-’or exama pIe if t hue output ft-turn t1 -

t ime t x  -t uitio n of tilt ihu-t u i i ~’c~imig c— u’ u’ t i ,ut ii :iuu ,I uts a mt-a uuh t am iv d eluu it ’ c, i c ug  c’ c ’ —~u u t i wet-c to hi- st-itt to lu ti’mls t-c ry file am uul

output gemlt -- ruuteu l liv t l i t -  ilehii ipg imug i h ~ ‘ ‘ it ur n —j uu ’ t ’ j l j €- t l  in dii ~~~uimmN1 hitt’m’ fuui ’ som e ui-l is t in , (lie f ile u t - — h f  -ouhul htc de—

pr ugrc in Tia’ — is i tt - h u- c tu i  cui - t iV t i te  t h u  dt -h lggilig Nit -t i ’ unIv if scm- ihuetl iii such ci mntuntn-r tt it u t it woulit omulY lie compi!u ul ~~~
(lie i uu imip i l ’  time sw iti -l i  was on’ (\VITII I )l- Bt’OGl NO (hue progl’amn wh en (hue compile time switch was on,

l\lOI )i- m-l c i ’  si’ sj it’ - lit-ui iii dii’ Sout-,-e— ( u uiiputer pziragt -iutuhi I

‘t’.t , :-ui t I:’ Iiru 5 -c tn z I’ll - u-it in;i It- t t . Ha-I t h u  t i f l u l u u j o  ( h u t -  002000 I-hN\’lRoN~ ll-~N’r 1)1 VISION.
switt ’ t i Ii t ‘ - ‘t i (in (It t-it iii ) t t t ’ huiugg, t - u c it-he ‘tvuuii h(l hiavil
lw-en g u t  ‘ ‘ ‘ - cu te -h  t ruu l t h i , - u u - I ’t i i ’  ciii Iuh nut lie ci - t iv ut te d.  Th~ 003000 INI’UT—OUTPUI’ SECTION.
1h>Ihl t ) i u ontri I t h u  ii Ii’, it ill tu f (Ii ilt hi(mpgI t u~ t utt le it ()~ 3i0{)l) ‘iI LI ( 1  1)1 ill ( 111 1 ~“— ‘~IC\ ‘10(uhuj (’u-( l i t t l e l u - u ni l — t h e  i - ui im c uttg of t h u  I t t  utgi’:im (if t h t ’ ,— ii- t’ i! I
w ith t hu - ui - i ,ij’ g imug u - -  Ic pr uih , Itt - it t - lor m uian t t ,  If a prohilu-ni 003200 SELECT l’,-’~YEOLL—Fi LE ASSIGN
ocCit ‘s or aj , i-li- u’ - tr ig is mit - - ‘thu -I, II ui i t u ut gr i tm eouhul lie i-tutu TO 1)1 ~ Kwith lIw oh uj ’ ’ ut  sw t i- It ‘(tfl ’ ami d ( iehulit tcpt ig (‘ui,ilu t (-(lilt Iii OC, : 

-

004000 D,Vl’A DIVISION
- - 004100 FILE sEc-n oND cbuggc tug l in es 00-12001) Fl) I) l-bBUG-FIL1-b LABEL BECORI)S

0012101) OM J’I’T lhI ) .
A (li-litmggil ig 11mw is amty lint ’ with a ‘ I ) ’ in (tie iu i iiiua t tuui ’ 00-13001) i t t  T ) l ’ bhWG — Rt - O PLC X(200).

ar , ’: (c(ilunrn i )  of a sou rce line , I)e~uctu d ui ig ott thu c uiru’sent-x’ 001-100 Fl) PAYRo LL—h- ’] LI-h
(ii ~hi imue  (if tI n ~\ 1  h I t  1) 1 ilL ( ( l\ (~ \ tOt ) t  dw CI I I  001,00 L~~B1 I R h (ORDS ~ IA\I)\RI)
the SOIt rce—( -i ’m mm p~ it er pariigruijihi , t he line uvruiiltt lie corn t)i lid
ei t lmt-i’  as pISI i- of 1h-  sour ce pi-ogram or c is a co itument l im me ,  005000 I ’IIOCEI )UIH-h l ) t  \‘1~ !ON
(A cornru ii-uul l i~ - ,s deft rt -d as any brie it i t lu tin ‘~~ ‘ in the imudi— 005100 IX ITIAI~IZ.Vl’IOX SE(’i’I()N
cator area amid is ignored liv (tie eo m m: h i lh i- r  ex it-hit for h r(-s - iut— 005200 IIOUSE—KEEh’ING
nug it as part of (lii- s ,i tur c e listing ) It should he no teut tli:tt 005:1001) OPEN 01 1’Ph,”t’ I)EIIUG—FILI-b,
tlm(’ ohujec t ti m e sw itu ’ hi hit s ito effee( on di ’tt itggung tmn es . oos-ioo OPI- N 1NPU’l’ PA\’IIOI,L—Fl LI:

I lie c t im i t t ’ u ut  of a ilehuuuggiiig tine im u iu t 1’e suit-lu t h a t  tu
tact i ca l l y con-u-ct ptogriuln is fornn-uI wit - h or without (l ie 0060001) WH1’I ’ I-h DEIII G—In’ :C.
iti-tui i j . c u l t g  l i n es h e - t u g ( (iiist ( lt ’r(’( I a~ i’oum unui e m m ( lu t u i ’ s . Su iu- u ’ i-as ivc

It-h - t ipp ing h u e s  alt ’ t i t - r m n i t te d  anti ti st t i t i -mu ui-m ut (‘an tic can— 0070(101) CLOSE DEBUG—I-’hLt-:.
t inw-ml on si u cc-u — s t ’, u- lu-h u i ig gm im g hines ~u t hung t us it resu lts in it
sl mmt ti - - h -:1 1v c ii rri ’ i ’t . suu um r i:i ’ prog i lum li at i-out it u i k time, I )ume t o

— t h e ’  rt-qi ii ri’miui-n( of tlii’ ‘I) - I eimi g pr -serit iii the inch u -cut or I mu II - cut ii ive example a liii’ whuivht is to eti nt :u im u oleluui gg imug
area , ct tai :m c t er—s t ri mugs may mint lie I im ’okcm i across (-lvii Ot’ imufu un ii ut l iii , t t  nit till of (hi , - rcf i-r’i’nci’s t o if cu r - u - define, t a t
more’ di l ugging lima ’s . iiuuu ’ i , :uniu l d i r  liri si mict our :ihist-iicu ’ is coiitruilt-t! t hirouglu the-

l)ehugging h u e s  can a ~pt ’ar any w h ere in a s i in u’ c’’ progm-am cumiu p i Ii’ t lu te sn -it cli

— ‘ - - ----- - ‘ - - - - - - - - — - -  5-- ~~~~~~~~~~~~~ _ - .~~
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316 Ncut i m t c d  Cuum u u i u u tc- r ( ‘ uiiul ereuit - ’c- . lfl’j~~t

Tin’ (T ,’~J~ J’0h’ J)J711 ‘ (, ‘ u ,’J \’ (~’ q,~ i t t  o lj- cu is iiuu u shui iiv Iht u ’  v u t l i t t I c s  fun’nus of the l’~ 1’ l”OIb I )U—
Iit ’ (tt h N( c - t c i l ’ ’ u u i u - ’ i t  t tu:ut (‘tutu hue <i -i-ti tum uo h t I -  i - th u-I of

For tncuc im ug pi-~tt -’ t ’t t um t - u- - u : i u i ’  t i m i u l t h e  cut-h i’ . ty  of il: ttc i i t u -u i u s , u lsimug u- it- lu,
the d o - hu g  h u e  w u tu tt ul hu t - ’  ‘tvt it-fu iIlv i f l . i i t i - t j l l c uui-  iui :t l lent ‘l’Ii<’ fi t - st t i hut i i ,ui  of t huc ’ I’~ l- I”Ol~ I)l’ Ilt’ Gu ;IN(t at : i t t ’ —
t uede st r ic u mu in mua(ut l ’(’ liii’ u-x t t ’ ui - -j ’ ,’ u- I rat ing c f  iut’uicet hiui ’ i-s c i m iul macmit - :illut’tv a f u r  dii’ tnaeinig of thu e t-x t-u’ ut ittil of t lit- su il- it icus .
(onl <’nts <if data ui i turs is i t c c o mti l u l i ’ ct t t - l (tiroughi flit’ tust ’ of sets uuf pm-ON-duties iii t h e  pt’oi-edur’c- d iv ismu im u (;ucui - c u gu - cu ~itl
dchuimgp imug Sc- - ‘ i i i  IN (race) :

‘i’Iuc U~~l- : FOt~ t ) l - ltUt 01N0 stc ut er m ic ’ uut is i uht-c-Ic ~rat ive
stat t- im ueiit at ic i d u- l i t ut ”  ci uhu -1 u i sC j lu5  si- i- i itu mi Th is t i u -u m ni t5  t h e  USE FOR l) l- ItI’GOING ox [ALL PIIOCI-hlfl’BES}

~irogu -ainuuue r to  u - ’- t c i l u l t  -Ii a uk’h uuippiiig si-u -I l iii c uuu,l lii i t - l i-mit ifs’ ~l ut- ts-<-<hunt - ’-m uamuic-1 .

tternt t hat ate to Ii mi t orui t u ti - u- ut I )- t h e  cu~— ’ u ’ -  i c t t u u l  i l t - !sa cwuig
s -o- t i u umu , ‘l’hue ut -st of t h e  dc— i-lar:u i nt’ h uruuu- i - t Iuit -s iii t hu u- s i t  liotu Thiet’e am-C two uuu e t l u utd s of s~ueu’ ifviuig ( hit- l n u i ’ u - lurt s (in
(Ic-fine tha- atg timit hum n It)’ ‘tvhuieh i l l_ I c cp g i m g wi l h  tait’ Iilc iu’e : ‘tvhui t - h u t i t  trap, t i s  us s lio’ts n iii I hu t ’ ai itiv t— t’ j—d-h al it u n i t - n i t ,

Whu ” nu I tie juu ’ oi’eu hit u’— mi ci uuio- — I t ih t tc t su-  i:i t - huuu—u -u u f l i t -  d -1u ,i~’giuig
sect it-in iii ext- u-u tu - l i~uiriueu iiuut<’l~’ I - Ii u t -  c-cit- lu t ’xe u’utt tilt of t l m < ’

D1’,(,LA l tA I I\ l-,t’ ‘ - 
- 

-

1)1 hI 1 —‘1 ( J I t  ~\ I —~l I ~ t )h h IL ( l \(  t )\  mi’ uuui < ul ~~~ ut - ho in t l iin uuut u l u itu l~ ulIe l t h u t exi t tit it i nu <if unit
-‘c l - I 1,11 uttcut < ’u uui ’ i i t - ~v luichi m’<’ f o-i t - i uu ’ t- -, h iruuct-u h uui ’ c—m i: i m uu i - —I , iii

ALL Pitt ~ I- . 1)1 It l-,t-’ . . - -

1’ UI ‘cC 1 tItus i’c tsi- , eat--hi h uuetcu-ul i t r e —li c umuie out ‘ tvhu t -h d -huuu g gu mig will
— - 

tt tt tt ’ ltlcR’e mnust bu t - s~ici ’m Iit’t i In a i’,—~t :  s l c l i u u i u uu t  - u t -  L u - ~l-

I)EB—2 SI-X ’l lIlY t ’SI-b l-’Olt l) t tIVGUh NO OX stu i(t ’ ini-’uul m:uv u ’ i u i b c i i t  c~ u - l u -c - u - u - -  to rut -c - u t hianu i ou- l’” °—
h)’c’I’ ‘c—N ‘c \ I l -  I i <du i t - n, iiic ,~ ( Iii t Ic’ ot Is-i tuc ut u d , if tIn AI,L h hUt 1- j —

- I)! 11 ES iuhm- ut .t- ’ is l i t -s ib ‘ I - t h o u  t lit- cil utu vi ’  t b — u - u l i ’ l c u t - t i ’  iii

I-hN I) I ) ECh_ \I l  \ :II ~ ~~~~~ 

ta kes plai t-’ 
- 
for <-a t-lu tun ’ uuu ’et - Iiu i ’ t- —i t c u iu i u ’ imu (hue i~ ’~~~ rn ( tie

(univ t -xoc- h it ut-un wutuhi he lniuu ’u’u l utm c— m i c u miue s slit-cu lt-I imu It’—
Lu~u’t- giag ut-ua’%uims ,

A do’hiugping a u’ u t i t ’ u l  is t -x iu ’ u i t t -u I  u-at-li t u t u ’ , tu s t i h ) h inu u l it i uite , ‘fl it- st- - i- uunu t - l o l iti uim i <if t h u  i S h  FOR I)1- tb t ’ O tGtXC
that t he  muau uu ’ t l it i - rut(s )  ( ‘t ’ th iet bit t ’ mi: t nuiu ’ u l it i u h u lj u - i t  13’ tin cx— S’t .-%’ l’h-bM t-bN’I’ is ft - ui ’ ut uu ru it uui - i t ig thuu — c u t  ivit ~‘ tuf i l cutc i  itt- -mi ni
juli u it t y) tu ne u t - f - - !  i -ui ~~u l el—t’whi i’ i’<- in i lii’ Pm’ itu-u’ u huu u - u- I )i’t ’is iuimi . rt -fe i’<’niu’ecl in th u h ‘rtt u ’e< Iuu i c- I ‘t iV i s lu i l i .  ‘ t ’hui ~ u s - h u h  m ui< u ; u in ut u ’ —
A tlchuuu ggimug sect ic-mi till ut’t ’t s (lie usc-r to ;ur u uv u u hm ’ a c-i t of t im- ti- imu g a <lot ci it u- r u u u-i t hii ’ r wh it - u i its c- u ‘ o t t -m i t  - l i ccvt -  hut-u mi ii h bu 1
-e duuro-s f uur a t - t imug  omi tt u < - t i t i t a ~ut’ovi ihi ’uI in l)1-;htUo-tT l-h~it or i-at- hi ( m a e  it i _ s m’ o’ lu ’t -t- m ut-u- u l. (I-

_
u- ’ - i t t -  l uutt ’h uu t ~i’ <if n i —  thi--

‘t’lie < ‘om u t t --u t s <if lIt ’ l)l ltl. O- l’ l’L’t l tire uipih t u t ’ l l v  Ihue t u l s l i u t i  t hu t - It -t in ‘‘ i c tc- mi t i  t ic -c - ’’ i’t - h uuu-su ’ mi ts  a u l c , t c i—u i : u :n u  in ti - -

(heh itug i—yatcuui ec u- li t im mie it ru-ft iii’ is nic i< lu f t - u  ut - r i tern fuu i’ (‘( )It( )L ~int igl ’tuniu ituu -Iu iuhiu ig till 1ii:u hili t -u ’s m i ’ u u - su t u , m uu:t i~u
w h ich uhi-hiugg inig li t— hi<’u m u reqnieslc-d. it ~~~~~~~ timid all c - i ih i—i- i  ip t ’— iti thu ’xt-s m u’ t~tui i- <-d to i- u - f u ’ u u -iu u’e it,)

‘l’lw (‘1) 11 1th - dc-lit mggi mug at a t i - u i’ l i t’  t tuc’uiic-t es pt - u uuhumcc no
- <te-hiii”gin~ (til t hu ll , ‘l’he chi ’ l ut it ’ p iuug s ue t  iou l i t -un i ts  t huc- utst -i ’

to ‘umt th ’ti ‘tuhi it u t ukinb, tu-I t< e uuuul sdu u t t ’ t c h ’ t  t i l e  umi~ 
I ‘-s t 1 011 1)1 hII~~ 0 h\(~ OX

ia- <’t-ss _ ur) - act iuiit ‘tv luichi untiy immu _ - liud e ~uu- <u <Iuit - ing Pniuited <iu~— [AL] 1Il:lt’J :t IIhNCES 0)1”] iu lc ’ m ut i f i u - r—h -

put. Th is is O
~ 
iI)(tseul to t tie ‘sI Sit ~ un ii ’ tuppu ’ocu c-hi <if u nIt ic ing 

-
‘

mill (hut a provictt ’<l h iv t hic (Ic-h tu ggi n g vat em iu. It also Pl’os’iules If t hue cu t it iut m oil ,t 1,1 1 El’K II l N (‘l- S imhrtise IS 
~I 

t-< ’ i fit-it ,
mimi auli- timutage over thie ‘l’HACE, MONJ’FOll , I- hX ] h I tIll’, ( hue d<-hui tgg imtg su’ t- ( iuuui is t ’xt ’ c ’ ut t u- u I h im’ u-vet ’%’ s tcu t i ’ i u iu  iii t h u uu t-

- st t uU- mt uc—nts in th a t not omuhv ~— l i l t - u t -  inu f t - unuu ic ut ic uu i  t t vc u i l t i bul e , ex t uli <-i t I)- iii- i m m i l i l i t - i t  lv i’t - f u i- - uu u ’ i-s iut ’mit i l i<-n — l - ‘t ’ huc ’ cil usu ’ t t u c ’ iuf

bitt. it is provmut<-d lii thic uusu r itu (but ’ ut c-huuu ggim ig sit -I u n  ut u l lieu~ t h u t ’  Al ,l, I(l’ l”EII l- X (’ES t hu t - isi— i c uu i ’ - u ’ s f lue <h - h u gg in g  — u-i ’ —

I-han hu <- i mug st- ru t t i m a priotei’—<lt ’ at inue ut file, l’hue list -n has (hue t it - a u to lie i-xe t - ’ut i ’t -t inuimnu- ihi:i tc- Iv ~if~u-m ’ Ihuc ’ ex .-u- ii( itunu u-I iuui~’
ui lt iniiti t (‘ deeicuii m m  its to whuat , if aniyt hu im u g, is to 1ut ’ I urinteih - ( ~

( li lt ) I stat u-u i ui - i t t  thu at mo’fe rem ii’(-s ii ho-itt it i-i ’— I tu mu t l u auises
The ‘i’ ll A(’E s (at c-ment co uu h< 1 1 ut- ’ sin ’tul uu (ed Vt -CY sm ut lily: (lie <‘ ut uutemut a cii II ue ilu ut tu it cmii n- f vrc-uuct- t I buy j i b -nit iii , i — I t i i  lx ’

c ht~t u ig e<h .
DEll—i SEC’E’ION. i’SE FOIl 1)EIIUGGINO ALL , ‘fl iei’e am -c a f ’ ’ - .v i - tu l c t t i - t I  cast ’s iii w luio-t i au in uu t mh iu ’if refer—

I’ll O( I-h 1)1 Ii t-bS , i’I i(’t ’ to mill lilt-ill i fi< i < t i  ii ~ atse ii i t t -hut igginmg si-u -h - ‘ I i to hue c xi- —
DEll—PAIl ‘ c — I  - -u tt -’ tI cu s t- i t t  t i u uiuu t is (lit’ \VhII’l’E sttttcmeiit w huc’ i’t’ t huc ’

I)ISI’LAY J )EIIUG—ITEM, FROM pltt’a.ee us used :

The rc’fer -nce to th e s 1x-ri t th register ‘DEIII’( —IT EM’ is \VIIITI’ rt ’<’ oi’d — mutin ic F’IIOM i(tc ’ uut i fi e r
tIme m et h od of c u t - t - u- ss i ntg (h ue dat a t l ucut is ~ur cis ’ick -uh t im t he ums em ’
huy (lie de liu m g sys (e ut i , Thmi ’ cuu nutent a of this u hcut  a it cnn wilt 1me m u s u i l t  a imu inul i l tt ’ it u-el eu-em ut -e ( C u i t h u - nmt ili c - n’ in that it is mnovet i
co vered fu t l tv I t t t c - n ’ , it , is si i tI i i ’ uc- itt - (ci note t hucut <ti n’ of t h e  to u- c ’cori h—m u l tm uui ’ h u m  t u u t l u t - ’ ieu iuu u l  tut - t utat l y h o- m ug writ to-it us
fields cont um i ums t hue miami- uif (hue pro o ’ ec huu ue ( li nt wa s j u st t h t u it i gh u tu \l( )V h - at cu t  , ‘ nu ~~n m t h ia t t  l i t - i-mi uns e ul , Th is u- u —t i l t  a iii
referen t -ed u’ , u t eum- u h  t th t o-uu ’ uI  - mini i i i i huti t-’ it I- i - l i - mi -n it - i ’  (c i  nit i i t t ’ nu t iliu m’ u - c uu i s i m t g a dc -b uuggi mt g

‘h’ hieu’e iii- l ucu iu’ :ulIv four u u h ut u t ’ t —  cur tv t i < ’ s of i’o’f -no- nuu- es I lout s i -u - I  iu i t u to hit’ i t -,u -i - i i t u - u t ,  ,— ‘
(-a n net us I i- igg u-u ~ iii a dcl uuggi m ig sect ion, t h u  fo llowing ‘I’ltt’ th ird h i m - mu of t Iii’ I’Sh -b l”( )hl h)EIlL’( tO I N( state—

_ _ _  _ _ _ _ _ _  L~
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ment is for rt’fer -nu’imig fihm’ —m mnni t- ,s : • File—i uatnc- - u’ rut liii i- ’~~ - 1 c i i i  -s t-xu’ept ( u c u t tilt ‘u - a R l - \  I
st ct t <’n iei ut it i- c t  louis h ut - -  u’ u t t i - t u t - - of (hi- rt < - uu n u l  ru-ad,

USE l-( )It r)1-: BUO( I IN (I ON f ile—muauiu <t— I , , ,  • Pro - m -duii’e- n t c i i i  u - -s - c-u nit Iii na s v-u n i t - I V (if in iii t i m uiu,t  icun i t t—
dic’at lug Ita- I i i i -  n i t - - I  part htt - u~u- tom u—

This ot<’h uuIg t~it 1g c-u u -I ru wouihul lit-- exccute<I t uf t <ti ittiS ’ cx— trot tVc us 
~~ ~u - - t (0 1 he I) ru iu -t ’ <t iu m o- —

phicit. re fe rent--c to the zicu umt- t l flit --, (e.g., OPI’hN , (‘LOSE, namne (- <m t ci iuut - uh iii 1 )l-b I3U( I— ITEM
IIEAI), DELl h’I’E, Si’All’h’) , ‘Ihuu _’i’e is ci uuuild i i ic i i t is i- t i -uus ’,’ s-rAIn’ 1 IIOOIIAM
lucre dtue to (lie syntax amid st rui-turc of (lie Ct)IIOL lcu mu— (first pturagrapli) .
guage, ‘I’Iuis stat i-nu ue mu t will mint u-ti u_te e t h e  mucor ii I nt-i tug of cull of SOil’!’ I_N l’I, ‘I’
the activity of t t u - f ihe due tu u (hit ’ ~VNl’fl-b uunuul II EWIIITE SORT OUTPUT
st ateu nem its. \Vit h the exc’ept iomi iii t h e  WIII’I’E tumid HE— ItIEIIOE OUTPUT
\V11Ii’1-h s(cutemiuo’nts , all oilier att uten iemits (hut-i- cu- u- tuseti in l’FhIIFt)liM h~OOl’
file prcs’eas mig (-Xhilicitl y rt- fmi rc-iui-u _ - the uilc— uuctnn c (i ,<t- ,, REAl) FALL TIIIIOU(III
fik-—na muu<- , Oi’I- N 1—0 uik-—i ic um ne , c i i - ) .  ‘t’lic- \VHITI- amiul (10 TO
IIFWIIITI-h stateumuenits reference (Ito m-t- cord — nanuuec for t h e  U~ E imROCEl)URI’h
filt’ n-h itih i5 tint i<i<-mut i fuer. Ttucrt’f u ire , in orct<-r t it I rciu- e cull of (u it l it - r II tint <het uiigging) -

(-lie activity of a file, cac ti c uf thic rct--ou-ds tuasti eict ted with
that file nitus t also hut ,’ m’ u_- fercmii-eol in a USI-b fun’ dchiutgg iuig, The COBOl, mit- sc ript iuu uu of D1- BUC—ITl-~cl m’uuu htl tue p

~~
—

This could lie iii it iii by u i—i mig <tutu ’  cur unit ire 1_ SI at itt cn’teiu ts. ut - u-nut u-I tot flit how ci:
Tiuei-c is a fuit,mr (hm optioui of tIn’ I’Sl- VOlt I)l IIUG(tlNG

stittu-ment w h ich is. for utsi ’ inc ote l-tum g~ing pm-ogrcun is uit ih iz im ug 01 D1- R UO— i’F E:\I,
time (hOI3OL tul i- ~i -t t-u . t-si: ig -ccp umhu ihi t v ; it- will mIn t hue uhiac ’ u i t -—-’ t - t  02 I)I BUO,T. INE I’iC
in this Imaluer~ 02 Fil.L1- ll PlC X VAI,Ul ~ l’ACh’h,

02 Dh-hJIUO-N,’cM h- h 190 N to) -

02 FIi,It-E1I ]‘IC N V - \ h 1 ’ h Sl’,AC E,
DF,BLG- 11E1 I o2 DEBUO- SUII-1 PlC i t - iu ( - I  SlON IS LEAI ) IN ( ;

SI ’i ‘,-‘c IlA ’ I’l ’b ( ‘II AhI . ’c (  “ l ’ lh l l  -

- 
The previous ~iaragrcuplts desu-rihicd t h -  method of estc uh— 02 1-’l h,LI-hIl i’tC X VAI.I h- h

iiahutnij, a dthu ug~ ung ‘-t,dioit fun picut- duuc mu uunc’- it-h m utif uu i”~ 02 1)1 IlL ( ‘at II pJ( t-.,u11 I ‘1( \ 1’~ 11 ‘ci )l”~t- C
anal file iii at \\ hen u It tuiug~ iu g ~ec t uomi m m ~wutt.d (u SI ~ ‘cR t-t- II ( i t  ‘I ‘c( 1 1 1 1
t h u  utm’mn bring nuut,nit iii t-l m ~up I) li9t (h\ u_ fh’< u ( u _ t b )  (lii’ de 02 ~~ I I P  ~~ \. \ ‘1 I I  “ I’ ‘c( 1
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